The present studies were carried out in the experimental farm belonging to the Faculty of Agriculture, Mansoura University to evaluate the population density of the main mealybug species attacking mango trees (Mangifera indica L.), and their the seasonal activity of the main associated predatory insects. Also the interaction between these insect pests and their associated predatory insects in two successive years 2013/14 and 2014/15. The highest peak of Icerya aegyptiaca was recorded in the first week of November 2013 (67 indiv.) during the first year and in the fourth week of September 2015 (59 indiv.) during the second year. Icerya seychellarum recorded the highest peak in the third week of November 2013 during the first year and in the first week of November 2014 in the second year and represented by 496 and 516 indiv., respectively. While, the highest peak of Planococcus citri was found in the third week of July 2014 (156 indiv.) and in the fourth week of September 2015 (281 indiv.) during the two successive years, respectively. Moreover, the obtained results showed that Macnollicoccus hirsutus had the highest peak in the fourth week of August 2014 (191 indiv.) during the first year and in the second week of August 2015 (227 indiv.) in the second year.
INTRODUCTION
In Egypt, Mango (Mangifera indica L.) is considered the second important tropical fruit after bananas (El.Said 2006) , and considered the king of fruits having delicious taste, captivating flavor with multifarious color and excellent source of nutritive values (Alam et al. 2006 ).
The different mealybug species are very injurious insect pests attacking mango trees cause serious damage, in addition, produce large amounts of the honeydew upon which saprophytic fungi develops, which interferes with photosynthesis and respiration and finally affecting quantity and quality of the fruits and causes economic loss in the crop (El-Dash 1997 , Badawy et al. 2000 , El-said 2006 and Mogahed and Abbas 2003 .
Vedalia beetle Rodolia cardinalis Mulsant (Coleoptera: Coccinellidae) is an important coccinellid predator feeding on mealybug species (Ibrahim 2005 and .
Biological control by the use of the chrysopid predator Chrysoperla carnea has gained importance which the larvae have a ferocious appetite for aphids, mealybugs, immature scales, whiteflies, thrips, spider mites and others pests (Saminathan and Baskaran 1999) , easy to mass production (Elarnaouty 1991).
Biological control strategy depends on using the natural enemies as one of the main objectives of the Integrated Pest Management (El-Sahn and Gaber 2012). The role of insect predators in controlling the mealybug species in fruit orchards and effect of different host plants on the attractiveness of the predators has been studied (Abd el-Salam et al. 2013) .
Therefore, the objective of the present study was to determine the population density of the main mealybug species attacking mango trees and the activity of their associated predatory insects. As well as evaluate the relationship between the mealybug species and their predatory insects.
MATERIALS AND METHODS
The present studies were carried out in the experimental farm belonging to the Faculty of Agriculture, Mansoura University to evaluate the population density of the main mealybug species attacking mango trees (Mangifera indica L.), the seasonal activity of the main associated predatory insects and the interaction between these insect pests and their associated predatory insects during two successive years 2013/14 and 2014/15.
Five mango trees of the same age and size were chosen and used as replications. samples were taken biweekly during the successive years from the beginning of October 2013 tell the end of September 2015. Each sample contained 100 leaves which were collected randomly from the five trees (twenty leaves from each tree). The collected leaves were taken to the laboratory in polyethylene bags for further investigation of the mealybug species and their associated predatory insects. The number of the mealybugs and their associated predators were identification and counted. The predatory insects which observed an each sample in spot close to the colonies of the mealybugs were collected by an aspirator and counted.
Data were analyzed using one-way ANOVA by Costat software program (2004) .
RESULTS AND DISCUSSION
The population density of the main mealybug species and their associated predatory insects:-Data presented in Fig. (1) showed that the population density of the main mealybug species attacking mango trees during the first year 2013/14 at Mansoura region. I. aegyptiaca recorded two peaks of abundance, the first peak in the first week of November 2013 and the second one in the third week of June 2014 and represented by 67 and 56 individuals, respectively. While, I. seychellarum had four peaks of abundance in the third week of November 2013, in the 8 th of May 2014, in the first week of July 2014 and third week of September 2014 and represented by 496, 245, 251 and 292 indiv., respectively. On the other hand, P. citri had two peaks, the first one in first week of November 2013 (116 indiv.) and the second peak in third week of July 2014 (156 indiv.). Moreover, M. hirsutus had two peaks of abundance in fourth week of October 2013 and in the fourth week of August 2014 and represented by 146 and 191 indiv., respectively.
The obtained data in Fig. (2) recorded the population density of the main mealybug species during the second year 2014/15 at Mansoura region. It can be noticed that, I. aegyptiaca had three peaks in the third week of November 201 4, in the first week of June and in the end of the year (fourth week of September 2015) and represented by 48, 36 and 59 indiv., respectively. Also, I. seychellarum had three peaks of abundance and recorded in the first week of November 2014 (516 indiv.), in the first week of June (348 indiv.) and the end of the year (387 indiv.). Moreover, P. citri recorded three peaks in first week of November 2014 in the third week of June and in the fourth week of September 2015 and represented by 157, 124 and 281 indiv., respectively. On the other hand, M. hirsutus had only two peaks on mango trees during the second year 2014/15 and represented by 194 indiv. In the third week of November 2014 and 227 indiv. In the first week of August 2015.
As conclusion, data arranged in Figs (1 and 2) indicated that, the highest peak of I. aegyptiaca was recorded in the first week of November 2013 (67 indiv.) during the first year and in the fourth week of September 2015 (59 indiv.) during the second year. I. seychellarum recorded the highest peak in the third week of November 2013 during the first year and in the first week of November 2014 in the second year and represented by 496 and 516 indiv., respectively. While, the highest peak of P. citri was recorded in the third week of July 2014 (156 indiv.) and in the fourth week of September 2015 (281 indiv.) during the two successive years, respectively. Moreover, M. hirsutus recorded the highest peak in the fourth week of August 2014 (191 indiv.) during the first year and in the second week of August 2015 (227 indiv.) in the second year.
Data arranged in Fig. (3) showed that the population density of the associated predatory insects on mango trees during the first year 2013/14 at Mansoura region. R. cardinalis recorded three peaks of abundance in the first week of December 2013, in the third week of May and in the end of July 2014 and represented by 84, 37 and 53 indiv., respectively. C. carnea had two peaks, the first one recorded in the third week of November 2013 (34 indiv.) and the second peak in the second week of August 2014 (37 indiv.). Also, N. includens had two peaks in the first week of December 2013 and in the second week of August 2014 and represented by 13 and 22 indiv., respectively. Moreover, S. coccivora had two peaks in the fourth week of October 2013 (21 indiv.) and in the second week of August 2014 (29 indiv.). Data illustrated in Fig. (4) showed that the population density of the predatory insects inhabiting mango trees during the second year 2014/15 at Mansoura region. It can be noticed that, R. cardinalis recorded three peaks of abundance in the third week of As a conclusion data obtained in Figs (3 and 4 ) showed that, the highest peak of R. cardinalis in the first week of December 2013 and third week of November 2014 and represented by 84 and 93 indiv. for the two successive years 2013/14 and 2014/15, respectively. C. carnea had the highest peak in the second week of August 2014 (37 indiv.) in the first year and in the end of the second year (43 indiv.). While, the highest peak of N. includens recorded in the second week of August 2014 (22 indiv.) and in the second week of September 2015 (29 indiv.) for the two successive years, respectively. Meanwhile, the highest peak of S. coccivora showed in the second week of August 2014 and 2015 for the two successive years and represented by 29 and 25 indiv., respectively.
These results are agreement with those of Sayed (2008) and Bakry (2009) who found that, I. seychellarum had three peaks of abundance annually in May, August and October during two years of investigation on mango trees. Ghanim et al. (2013) studied the population density of common mealybug species attacking mandarin trees. They found that, the highest peak of P. citri on October while, I. seychellarum and I. aegyptiaca were recorded in September during the two years of study. Also, they found that the highest average number of R. cardinalis and N. includens were found in summer during the two seasons. Abdel-Salam et al. (2013) found that P. citri attractive to guava trees followed by mandarin and I. seychellarum attractive to persimmon trees followed by guava, ficus and mandarin as a host plants. Fahad (2015) found that, R. cardinalis as predator associated with I. seychellarum on mango trees had three peaks annually and the highest peak in the beginning of October for the two successive years.
The relationship between the main mealybug species and their associated predatory insects:-
As shown in Table ( 1) data indicated that the seasonality average number of the main mealybug species and their associated predatory insects during the first year 2013/14. It can be noticed that, the highest average number for I. aegyptiaca and I. seychellarum were recorded in autumn and represented by 51.0±4.11 and 405.7±30.02 indiv., respectively. While, the highest average number for P. citri and M. hirsutus were recorded in summer during the first year and represented by 103.1±12.67 and 138.6±17.90 indiv., respectively.
Regarding to the predatory insects, the highest average number of R. cardinalis, C. carnea and S. coccivora were recorded in autumn and coincide with the highest average number of I. aegyptiaca and I. seychellarum and represented by 69.5±5.02, 26.3±2.17 and 14.3±1.89 indiv., respectively. On the other hand, N. includens had the highest average number in summer and coincide with the highest average number the highest number of P. citri and M. hirsutus and represented by 11.0±2.47 individuals. The obtained data in Table ( 1) indicated that, the lowest average number of the mealybug species were coincided with the lowest average number of the predatory insects and were recorded in winter season during the first year of the study.
Data illustrated in Table ( 2) showed that, the highest average number for I. aegyptiaca and I. seychellarum were recorded in autumn season during the second year of the study and represented by 35.0±3.78 and 450.0±23.85 indiv., respectively. Meanwhile, the highest average number for P. citri and M. hirsutus were recorded in summer season and represented by 190.3±24.73 and 178.3±15.93 indiv., respectively. Statistical analysis revealed that, a highly significant differences were obtained for each mealybug species or each predatory insects between the different seasons during the two successive years.
Tab. (2) Seasonality average number of the main mealybug species and predatory insects during the second
year 2014/15. As a conclusion, the obtained data in Tables (1 and 2) indicated that, the highest average number of the main predatory insects were recorded in autumn and summer seasons and were coincided with the highest average number of the mealybug species during the two successive years 2013/14 and 2014/15. 
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Tab. (3) Simple correlation coefficient between mealybug species and their associated predatory insects on
P probability
The obtained data in Table ( 3) showed that the simple correlation coefficient between the different mealybug species attacking mango trees and their associated predatory insects at Mansoura region during the first year 2013/14. It can be noticed that, a highly positive significant effect were recorded between the mealybug species and predatory insects. Only N. includens showed a positive insignificantly effect with I. aegyptiaca and I. seychellarum and predator S. coccivora with I. aegyptiaca. 
Tab. (4) Simple correlation coefficient between mealybug species and their associated predatory insects on
P probability
The arranged data in Table ( 4) revealed that, a highly positive significant effect were recorded between the mealybug species and their associated predators on mango trees during the second year. Only predator N. includens with I. seychellarum showed a positive significant effect during the second year.
As a conclusion, the obtained data in Tables (3 and 4) indicated that, a highly positive significant effect were recorded between the main and the highest abundant of the mealybug species as I. seychellarum and P. citri and the main predatory insects as R. cardinalis and C. carnea during the two successive years 2013/14 and 2014/15. These results are in agreement with those of Copland et al. (1993) they recorded that, the searching behavior of Nephus reunioni on different host plants infested with P. citri and found that, the predator was most active on citrus as host plants. El-Serafi et al. (2004) found that, R. cardinalis and C. carnea were the associated predators with the mealybug species infesting guava trees. Abdel-Mageed (2011) found that, the most common predator associated with the pink hibiscus mealybug M. hirsutus was S. coccivora and observed with relatively high numbers on hibiscus and exhibited three peaks of abundance in both years of study 2006 and 2007 recorded that, R. cardinalis, C. carnea and N. includens were the main predators associated with the mealybug species attacking fruit orchards. Mohamed (2013) found that R. cardinalis, C. carnea, N. includens and Exochomus falvipes were associated with mealybug species attacking grapes vine trees at Mansoura district.
